The effects of various excipients on the unfolding of basic fibroblast growth factor.
The purpose of this study was to determine the effects of various pharmaceutical additives on temperature and chaotrope-induced (guanidine HCl = GnHCl) denaturation of basic fibroblast growth factor (bFGF). The effect of various pharmaceutical additives on the stability (tertiary structure) of bFGF was assessed using fluoresence spectroscopy. An increase in the hydrophobicity of anionic surfactants (alkyl sulfonates) incubated with bFGF were shown to retard thermal-induced denaturation of bFGF. Increasing the concentration of decane sulfonate in an aqueous bFGF solution decreased the rate and extent of GnHCl-induced denaturation and demonstrated no inherent capacity to significantly alter the conformation of bFGF by itself. Structural differences in surfactants (e.g., aromatic, heterocyclics and straight-chain alkyl compounds) resulted in differences in the rate and extent of thermal-induced denaturation of bFGF. An increase in the concentration of citrate buffer increased the rate and extent of thermal-induced denaturation of bFGF. Results suggest that various excipients may affect the rate and extent of bFGF unfolding induced by chemical or thermal stress. Ionic charge and the degree of lipophilicity of an additive may significantly affect the rate and extent of the unfolding process.